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ABSTRACT : PURPOSE: To obtain a normally-off MISFET having no kink characteristic and high Gm 
(mobility) by bringing the surface to low concentration and the base to high concentration 
in the impurity concentration distribution of a thin- film SOI substrate. 

CONSTITUTION: Source-drain regions 15, 16 are formed to the surface of a single crystal 

silicon layer (an SOI substrate) 12, and an N + polysilicon gate electrode 18 is 

shaped onto a channel region between these source-drain regions 15, 16 through a gate 

insulating film 17. Impurity concentration distribution just under a channel is set so that 

threshold voltage is brought to the state of normally-off and kind characteristics are not 

acquired. The thickness of an insulator film 1 1 is brought to a value not affected by an SOI 

channel, and the thickness of 30nm of the surface of the SOI substrate 1 2 is brought to a 

P type and impurity concentration of 10 15 cm~ 3 and the thickness 

of 20nm of the base of the SOI substrate 12 to the P type and impurity concentration of 

2x10 17 cnrr 3 , thus controlling threshold voltage to a normally-off 

type. Accordingly, the normally-off of high Gm can be realized. 

COPYRIGHT: (C)1989,JPO&Japio 



RNSDOCID: <JP 401307268A AJ_> 



©a#n]4#i*jT(jp) © ft Wf- th m & §a 
©tem^lfr&m (a) ^1-307268 

©int.ci. 4 M8Ui£» ffnmmM^ ©&ffl Tift-i ^(1959)12^ 12B 

H 01 L 29/78 3 1 1 H-8624-5F 

21/20 7739-5F _ , _ N 

27/12 7514-5Fgltfjf3£ glgg gggSgg M^K) 

®*f S BS 63- 138884 
@£±i JH Bg63(1988) 6^ 6B 







* 


W * fi 










©IS 


HB 


» 




* * 


JEStan^HKrt^w 1TIH 
£tfcf*J 




B^mtimst*^ 


®% 




* 




* 


dtttrt 






®* 


n 


A 










®ft 




A 






51- 1 







9) a » 

Bov-* • rn y <fc * $i IB-V-— x • r n y 

soi <jfee**_L©v";u:0£ffi 



»K £j£LfciE7L*<S O I SficSaU S O I 

mans*. *^i$tt*^3c3£cr 
;c|sia«Bi)itiai!r©i?i:«*i:tti:« 

(J. P. Coloage : "Subthreshold Slope of tbin 
rili SOIMOSPET* BDL-7 P 244 <1986). M.Yoshi-i 
at al. "Eieb Performance SO I H0SPET Using. Ultra 
-tbin SOI Pile" IEDH&7 P 640 (1987) C ^ 



-353- 



BNSDOCID: <JP 401307268A_1_> 



L,** £ £**C* *. d©*:«>. SOISffi© 

10"~lO"ca-'&a&ffiaK £ Ufctt^ y- h 
?«ai;*n**#*<s o i £«&©TfiB©fett<** 

Bte>t5jJt#JUj»* ft*. 

I, * L * *< £ * M I S F7y->'X^4«H|M 



*§Ba¥l-307268(2) 

Vth - VFB+2 4 f tflBy/Coit 
QB - q tCsob dy . d-aUCttd, tepi) (»3«) 

t * «b*>s ft*, ww? ? v.nv vn 

5 oatts o I $fi422^ru»c^ 
3&3Httt£3fcffl^*ftT^*n*#y >')3yy 

- h OulKS 0 I - MISFBTTii, 0*10 

eb u#0ja*nTi>*. sio.r (» 

tt«R) iiJ:c«:*6a->'J3yI tsoiSfi) 
i2**jgj£3ft*. »tsa*> U3yH (SO lltfi) 



^/J^<Sft?»«>l^ SOI5S(!>?ltft« 
flt J fclO ,4 c«- , > SlOtV"-^ hifllRK to*-25o» . 
S O I RJj:upl-0:05<air * -4.25«V, 
#s -S.OeV TftiO? fthtt -0.258»ift 
«) y --7 ij 7C« SO IS 

«©*l«fca**it»n«***c: ici *> / 

Uh-0.2V«_t*3fc*U*fc ■> tt« £ 7 x 
io'*c.- > PiJt©««*tt&a*#d*S***. * 
**a*©*j»tt- *Kfeftac«fc 

l£te£ffi^fttfv ffi^%«J«cS.K;5D^«^ * 

c. ©fl-h#SS»*ft*-:*- y 

M I S P BT*«ar * w £ B«U^£^4HI 



ftfc» 1 3«g©«S£iV> n yK i, 

i©^»; a yRc«m;*nfca2sim£©v — * 
- sassy-* - rvA *ra©*** 

t**:*e>©«*aj£JI««fc*> <>»<* ^»ev 
-* . F n v©»-&A<«Etttt<*CttL. 

k fcT©*t8A-> v 3 vnta&ffitttta^tf&a 
«*«a«ci,. tatt^t»r *fltffi©a*** 
ait <t -r * w-r * c * * r * 

m i sgs **;/^x^£»E©5?©fc-r* <>-©t 

^ifllKSOl • M I S F ETCi'^T. 

«*^«^j€«5afltcL.. a«*<5g^c2^^r 



-354- 



£ttffi£-rs. -r#fc>5fftse. sb 1 © ^ a sb 3 

3£ tt M I SS^yi/^^KfcV^T, SIS 
«3iaaC£ L SC. - v ij 7 

(Stttt) 

±.<CStO.IB 11A<J&/£<*HTV*S. sio. 

r (»»<*&> iiJ:t:tt$K B n 8->y ^ (so 
i stto i2i<je«$n«. 3 ^js ( s 

Olgtg) 12©affiftiSK:ttP£T10'«~10'»ca- t 



-7ij-*7<DM!SF ET«$5t« Cti^ 
m l 0tt*lfei«c:«kSItt«<«*tM I S F E 

To»®«isa. m2Ga«38 i aa»« a- a- 

KffltCttT* S O I £«<D;fJfcS8«£#*>. SB 3 
Httfi£*©aK SOI - MI SFETCWaSffiiS 

io* - 3 vasts 

11 - . . SiO.Bt (fc»<*l!9) 

12 • • y 3-/JB (so i s an 

13 - ■ ■ <s*i*ej«a*s« 

14 • • • ft* 

15 * • • v — x&flkH 

16 • • - r u -f ^ffiffta 



KHU^F 1-307268 (3) 

*6 H B H->'Myl5 (SO I St5) 12<Z>«iEc;tt v 
— A * y»«15, 16;t><jgfi&3 ZtLbV 

tt. » 1 HC*^t A - A'tRtC^"? Kffi0«*r 

Si^icaSTi. «»f*Bftll<z>J* $ KU 

$$S&->'J 3 yStefltSt: £ S so I ^ + *>nz> 

ItEJjy to«-25ni. SO l&t&R£50D». »t*tt 
KfftoKb- 1 *«CD £ * . S O I £iS©3? £ 
*K«5«flt#*J* S O I £t&X1E30 n .£ PST 
10'*c.- s CD^|j6%affi t SOI 5t5B£lS20n« 

*pst2 xio^c.-'o^ftfjautir * :u 



n - - - y- httaja (v- mulsh 
is • • -n^'i^nyy-ma 

« «f m n a H*ufe«»»^^tt 
ksa #s± w in « <*^(*i*> 



-355- 



BNSDOCID: <JP 40130726SA_I_> 



»H¥ 1-307288 (4) 



SIR 




* 2 



10 - 3^VJD>**g. 
11 - SiOifl* 
12™ * 

14 - P£^>44£WJ 

15 - 

16- ru^lfA 

17- r-vstftm. 

18- 



«t 3 B 




to* 

topi 
toxB 



K) tt 10* 10** 10" 
**fcf0*j9L (cm 1 ) 



-356- 



RNSOOCID: <JP 40 1307268 A \ > 



